WHAT IS CLAIMED IS! 



A method for detecting autoantibodies to 
an approximktely 64)cD pancreatic /3-cell autoantigen in 
sera, said method comprising exposing a serum sample to 
purified ligand for the autoantibodies and detecting 
specific interaction between the purified ligand and the 
autoantibodies . 

2. A Vethod as in claim 1, wherein the 
purified ligand i^ glutamic acid decarboxylase or a 
fragment thereof . 

3. A met?iod as in claim 2, wherein the 
glutamic acid decarbo3^y lase is isolated from a natural 
source. 



4 . A method 
glutamic acid decarHoxyl^ 



s it^ claim 2, wherein the 
is synthetic. 



5. A method as \in\ 
glutamic acid decarboxylase \ is 
GAD. 



claim 2, wherein the 
lower molecular weight CNS 



6. A method as in claim 2, wherein the 
glutamic acid decarboxylase is pancreatic GAD. 



7, A method as in clAim 1, wherein the serum 
sample is combined with soluble, labelled autoantibodies 
so that labelled and unlabel led autoantibodies compete to 
form complexes with the purified liigand, whereby the 
amount of label bound in such complexes is inversely 
proportional to the concentration of \autoantibodies 
initially present in the serum sample, 
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8. \ A method as in claim 7, wherein the 
autoantibodies are labelled with an enzyme and binding of 
ligand to the autoantibodies inhibits enzyme activity. 

9. A method as in claim 7, v/herein the 
purified ligand Vs bound to a solid phase and the method 
further comprised removing the solid phase from the serum 
sample in order to separate labelled complexes from 
unbound , labelled \autoantibodies . 

10. A method as in claim 9, wherein the label 
present on the solid phase is measured. 
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11. A method as in claim 9, wherein the label 
remaining in the serum sample is measured. 
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12. A metly^^ ^ in claim 1, wherein the 
purified ligand is bbuncl td\a solid phase and the method 
further comprises separating the solid phase to remove 
substantially all autoanAibodies present in the sample 
and measuring the Amount of autoantibodies removed, 
whereby the amountl is direfctly proportional to the 
concentration of aufeoarrt-rb^ies present in the sample. 
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13. A method as iA claim 12, wherein the 
amount of autoantibodies is measured by exposing the 
solid phase to labelled reagent specific for the 
autoantibodies and determining \he amount of bound 
labelled reagent. 

14. A method as in claim 1, wherein the 
purified ligand possesses glutamicXacid decarboxylase 
activity and the interaction betweeh the ligand and the 
autoantibodies is detected based on \oss of enzyme 
activity . 
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15\- A method for diagnosing or monitoring 
insulin depeiident diabetes mellitus and related 
conditions in\a patient, said method comprising: 

obtaining a serum sample from the patient; 

exposing the serum sample to purified glutamic 
acid decarboxylkse or a fragment thereof; and 

detecting interaction between the glutamic acid 
decarboxylase and autoantibodies which may be present in 
the serum sample, Wherein such interaction is diagnostic 
of insulin dependent diabetes mellitus. 
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16- A metnod as in claim 15, wherein the 
glutamic acid decarboWlase is isolated from a natural 
source. 



17 . A method 
glutamic acid decarboxyl^ 

18. A method 
glutamic acid decarboxlj 
GAD. 



claim 15, wherein the 
^se is\ synthetic . 

as\ in claim 15, wherein the 

is lower molecular weight CNS 
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19, A method as in\cl^±fti 15, wherein the 
glutamic acid decarboxylase isXpancreatic GAD. 

20. A method as in clkim 15, wherein the serum 
sample is combined with soluble, \abelled autoantibodies 
so that labelled and unlabel led autoantibodies compete to 
form complexes by binding to the puVified glutamic acid 
decarboxylase, whereby the amount of\ label bound in such 
complexes is inversely proportional tb the concentration 
of autoantibodies initially present ir\ the serum sample. 
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21. A method as in claim 15, yherein the 
autoantibodies are labelled with an enzyAe and binding of 
ligand to the autoantibodies inhibits enzyme activity. 



22. A method as in claim 20, wherein the 
purified glutamic acid decarboxylase is bound to a solid 
phase and the method further comprises removing the solid 
phase from the serum sample in order to separate labelled 
complexes from uiYbound, labelled autoantibodies. 

23. A method as in claim 22, wherein the label 
present on the solid phase is measured. 

24. A meth©d as in claim 22, wherein the label 
remaining in the serumX sample is measured. 

25. A method as in claim 15, wherein the 
purified glutamic acid deWrboxylase is bound to a solid 
phase and the method fur^hW comprises separating the 
solid phase to remov^ subsv^5ant ially all autoantibodies 
present in the sample and measuring the amount of 
autoantibodies removed, whereby the amount is directly 
proportional to/the concentration of autoantibodies 
present in the 

26. A method as\in cl^m 25, wherein the 
amount of autoantibodies is m^su^ed by exposing the 
solid phase to labelled reagent specific for the 
autoantibodies and determining the ci^mount of bound 
labelled reagent. 

27. A method as in claim 15V wherein the 
purified glutamic acid decarboxylase possesses native 
enzyme activity and the interaction is e^etected based on 
loss of enzyme activity. 

28. A method for diagnosing insulin dependent 
diabetes mellitus and related conditions in^ a patient, 
said method comprising: 

obtaining a serum sample from the patient; 
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assaying the sample to determine the presence 
of autoantibodies against glutamic acid decarboxylase, 
whereby presence of such antibodies is diagnostic of 
insulin dependent \iabetes mellitus. 



29. A 
is a radioimmunoaisa^ 
acid decarboxylas( 



as in claim 28, wherein the assay 
iploying radiolabel led glutamic 
to a solid phase. 
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30. A method ^ in claim 28, wherein the assay 
is an enzyme linked immun^dsorbent assay employing 
enzyme-labelled glutamic ac\d autoantibodies and glutamic 
acid decarboxylase bound to \ solid phase. 





31. A merehod for inhibiting the development of 
insulin depemi^nt diabetes mellitus, said method 
comprisin^^dministering to a patient a preselected 
dosag^^^f glutamic acid decarboxylase or a fragment 
thereof. 

A method as in claim 31, wherein the 
glutamic acid decarboxylase or fragment thereof is 
coupled to ah immunoglobulin or lymphoid cell from the 
patient be/tng?| tested. 

nnethod as in claim 32, wherein the 
glutamic acid-npecarboxylase or fragment thereof has been 
modified to decrease binding to an associated T-cell 
receptor while maintaining binding to the MHC, whereby 
the cellular imitiune response is inhibited. 

34. A..^lfiethod as in claim 31, wherein the 
e of gljjr€amic acid decarboxylase is selected to ' 
inddce tojrferance in the patient to the 64kD autoantigen 
associated with insulin dependent diabetes. 
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c:^^/ 35. ^A^composition comprising ojkitainic acid 
arboxyl^f^ or a fragment thereof ijiv^ pharmaceutically 




cceptalDle carrier. 



3a. A composition as in claim 35, wherein the*^ 
glutamic acifl decarboxylase or fragment thereof is 
coupled to an^J^mmunoglobulin or lymphoid cell. 

^position as in claim 35, wherein the 
glutamic acii(^^^^^^rboxylase or fragment thereof has been 
modified to decrease binding to an associated T-cell 
receptor while mkintaining binding to the MHC. 



38. A method for inducing tolerance to the 
64 k autoantigen in diabetic or prediabetic individuals, 
said method comprising: 

exposing peripheral blood cells from the 
individual to GAD or equivalent ligand in vitro to 
stimulate T-helper cells; and 

administering the stimulated T-helper cells or 
portions thereof to the individual. 



39. A method as in claim 38, wherein the ^ 
T-cell receptor or a portion thereof is administered to 
the individual. 



40. A method as in claim 38, wherein the 
T-helper cells have been attenuated. 

41. T-helper cells which are stimulated by 
exposure to GAD or equivalent ligand. \y 

42. T-cell receptor peptides from the T-helper 
cells of claim 41. 
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43 . 

insulin depend 
conditions in a 
obtai 



method for diagnosing or monitoring 
diabetes nellitus and related 
tient, said method comprising: 

a serum sample from the patient; 
detecting in the sample the presence of 
autoantibodies to\lbwer molecular weight glutamic acid 
decarboxylase (GADu A and 

detecting :m the sample the presence of 
autoantibodies to higher molecular weight glutamic acid 
decarboxylase (GAD) A wherein the presence of 
autoantibodies to atUekst one of the molecular weight 
forms of GAD indicates the onset or persistance of 
insulin dependent diabdtefe mellitus. 
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44. A meth? 
autoantibodies to e^ch mo! 
detected separatelfy so thai 
known - 



.n cjlaim 43, wherein the 

r weight form of GAD are 
presence of each form is 
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45. \A metho^i^as in^ 
presence of autoairt^bodies to 
of GAD is separately determined^ 
recombinant ly produced GAD whi 
molecular weight form. 
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\xm 44, wherein the 

molecular weight form 
reaction with 
free from the ot her 



46. A method as in claim\43, wherein the 
autoantibodies to each molecular weVaht form of GAD are 
detected simultaneously so that the\presence of neither 
form is individually determined. 

47. A method as in claim 46, yherein the 
presence of the autoantibodies is deteVmined by reaction 
with a mixture of both molecular weight forms of GAD. 
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48. A method as in claim 47, Wherein the 
mixture is isolated from a source of natlve^CNS GAD. 




